Abstract: This work discusses the problem of the convergence of Picard's successive approximations, solving the differential equation system of disturbed body motion through assembling a majorizing linear differential equation. The problem is to determine in which region of variables used these successive approximations will converge and to estimate the error, if a finite number of approximations is used.
Introduction
One of the most important mechanics problems is the approximation of orthogonal coordinates, body velocity components and time by algebraic polynomials of the lowest degree in relation to an auxiliary variable with a prescribed accuracy degree. Sundman realized the Poincare's idea of series generation by degrees of an independent variable convergent for any real time value, but the Sundman series converge very slowly and therefore have not practical application potential. Another way for solution of the threebody problem was specified by G.A. Merman in [1] : in his solution, orthogonal coordinates and time are represented as Mittag-Leffler series, members of which are polynomials in an independent regularizing variable. These polynomial series converge faster than the Sundman series, since the convergence region is broader. New methods for determination of disturbances in orthogonal coordinates preserve standard features of conventional methods. For disturbance calculation a small parameter method is used; it enables asymptotic solution expansion and applies the Picard method of motion equations integration. This method leads to a convergent process of successive approximations, providing a solution of the disturbed motion differential equation system. The solution error depends on the accuracy of the initial approximation of the disturbing function.
The work [3] provides the idea of orthogonal coordinates, regularized velocity and time components for disturbed body motion in the second approximation as polynomials by degrees of a certain regularizing variable. The same can be performed to find the third, the fourth and higher approximations, since analytical features of these functions are known. Thus, it provides an iterative process for finding a solution of the disturbed body motion differential equation system. It is possible to select such ɋ* that in the hyperparallelepiped D:
the right-hand member of the system (1) will be continuous in u and will satisfy generalized Lipschitz conditions (4):
where: , in the first approximation it is:
in the second approximation it is: , ,..., , 
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Let us generate a majorizing linear differential equation with variable coefficients:
which is reviewed within a range of 
If:
. 1
Let us find a solution for the equation (9) by the successive approximations method. After l -iterations we have:
where:
-solution of the majorizing equation (9) in k-th approximation.
Let us now prove that if the condition (12) is satisfied, successive approximations, representing the solution of the system (1), converge to functions that represent the solution of the equation (9). Considering the conditions (4) and the formulas (7), we have: , and the equation (9) will appear as follows:
and its solution will be:
Let us set the right-hand part (18) equal to the value ɋ*, and we will receive the following transcendental equation:
from which we can determine the value of the independent regularizing variable 
Conclusions
A research method for the convergence of Picard successive approximations, representing a solution of the differential equation system for disturbed body motion, was developed. A method for finding majorizing function estimates, required for determination of the of successive approximations convergence, was developed. These estimates were determined and analytical formulas for determination of the convergence domain boundaries were produced. The developed technique for study of the Picard's successive approximations convergence which represents the solution of the body perturbed motion differential equations system can be used in underground construction.
